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1 
This invention relates to push on-push off 
single button switches, and more particularly to 
that type of switches thë casing of which is 
stalled within a bore in a pane] sucli as an air- 
plane instrument panel. 5 
The objects of the invention are to provide a 
switch ha.ring a sing]e pùsh-button operäting 
a double throw sWitch meanS for each push 
thereof; to provide a fatër snap-action and 
wider contact pressure angle due t0 the move- 
ment of both enlS of the tension b]acle in op- 
posite directions 0C Of its normal plane anï2 
thus producing a tlighër contact pressure than 
is found in any other typè Of sWitches; to pro- 
vide a method of making contïct that prevents 
breaking of marie contacts under vibratory con- 
ditions; and to provide a switch with se]f-c]ean- 
ing and wiping contCts. 
Referring fo the accompanying drawing, the 
Fgure 1 is an upright ciCation of the improved 20 
switch; Figure . is a similar e]evation but ff]us- 
trating a portion of casing in cross-section to 
expose interior parts in one position; Figure 
3 i]]ustrates said portion of casing in cross-sec- 
tion fo expose sid interior parts il another posi- 25 
tion; Figure 4 is a flxëd support in perspective 
for holding an interior rocker part; Figure 5 is 
an edge view of a tension blade carrying con- 
tacts; Figure 6 is a front view of saJd tension 
b]ade; Figure 7 is a return-spring for pnsh-but- 
ton; Figure 8 i]lnstrates brackëted push-button, 30 
rocker with connecting spring; and Figure 9 is 
a cross-section of an inSu]s:tion member with 
stops and termina]s. 
With more particular refërence to the accom- 
panying drawing, the numera] ! designates the 35 
entire device, as i]]nstrated by the Figure 1. The 
casing 2 is substantial]y of cy]indrica] tubing 
form of preferred structure .for installation 
within a bore provided therefor by a pane], such 
as an airp]ane instrument panel (not.i]]ustrated) 40 
but may be of any other desired form. The face 
2B of the casing 2 bas a greater exterior diam- 
eter than that of the portion insertab]e within 
a bore. The face 2B is prOided with a central 
opening 4 within which fo accommodate the 45 
push-button 5 keyed therein against rotation. 
An exterior portion of the cy]indrical casing 
is threaded, as ai 6, fo Correspond to the tapped 
nut (hOt i]]ustrated) which ho]ds the device ! 
within the bore. 50 
Within the cylindrica] tubular portion Of the 
casing 2 there is inserted an insu]ation s]eeve 
A having a washer $ resting upon ifs upper edge 
C and, within the s]eeve 2A a transverse .ex- 
tending.supporting element comprising an upper 
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2 
U-shaped portion 
through b0th pïràllel walls 
and a pair of standards !!, each having an in- 
wardly projecting boss !2 adapted to be shaped 
Within deprëSgiOn !2A proYidéd by the insula- 
tion p]ug 
A rocker e]ement R, within the U-shapéd upper 
portion ï of Said supp0rting e]ement, is mounted 
therein betweeri Said para]le] wa]]s 9 by means 
Of the pivot !4 for a ]imitëd movement therein 
anï within the floor opei]ing  0. The upper edge 
of thé rocker R is pr0vîded ï¢ith a centrally 
notched eat portion i5, and üpon both sides of 
said Sëat !5 thë rocker 1% is provided with a 
downwardly Cteriding Oblique cam surface 
and the stop ShOulder !]. A central bore 
through the rocker 1% is provided to register 
with the bore 8 of the para]le] wa]]s 
shaped portion ]. Thé ]0Wer täpered end 9 of 
the rocker R is proVidël with a srñal] opening 
!gA holding one end Of thè coi] Spring 20, the 
rocker R and the cöil spring 20 together com- 
prising thë compreSsi0n arm structure of the 
switch device. T-he normal at-rëst Positions of 
the compression arm Structure 1% and 20 relative 
t0 the tilted tension bladè 2! are over-centerëd, 
as i]]ustratëd by thè Figurês 2 and 3. 
The tension blàde 2! is a meta] plate having 
side arms 2lA, the corinection top portion 2lB 
and the bott0m 2C enelosing the opening 2ID. 
Projectirig from the bottera 2!C into the open- 
ing 2!D is a short arm 2!E. Pr0jecting from op- 
posite side surfaces Of the bottom 2C are con- 
tacts CI and C2 on one sîde and contacts C$ and 
C4 on the opposit]e side, these contacts preférably 
beingmade Of silver. The contact c4 is hOt il]us- 
trated, it being hiddëi bëhind the contact C2 
in the Figure 5. 
The tension b]ade 2 ! is hung over thé U-shaped 
portion ] thus Positioned within the opening 21D 
with he töp 2lB resting within the notch !5 of 
the rocker 1%. The spring 20, carried by the 
rocker R and movab]e through the opening 
bas ifs free end p]aced ovër the tapered short 
arm 21E, 'the.Coil spring 20 maintaining the ten- 
sion blade 21 Fië]dirgly Connected with the 
rocker 1%. 
The push-bU0ïi 5 bas a longitudinally ëx- 
tending cavity 25 with a Slihtly flexible rUbber 
ï-fller 24 therein. A rod 2G, wittl an upper porion 
26 embedded within the filler 24, bas a ree end 
extending downwardly into open space within the 
interi0r Of the casing 2 above, bt nórmally 
spaced from, thé rocker 1%, as illutrated b: the 
Figure 3. The buttön 5 is pr0vided with the coil 
return-spring 28 having onë end supported by 
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said washer 3 and bearing against the bottom of 
the button 5. 
The lower portion oî the casing 2 is provided 
with an insulation plug 3} having the exteriorlF 
projection barrier  ! extending therebelOw. 
Embedded and being supported within the insula- 
tion plug 0 are metal posts providing above the 
plug 3} the pairs of slightlF yieldable stops 
$2, S and $4, each being provided, if desired, 
with contacts C, C6, C7 and C3, respectively, 
for engagement of the contacts C and C bF the 
said contacts C! and C2, and the engagement of 
the contacts C and C8 bF the contacts C3 and 
C4, respectivelF, carried by the tension blade 
The lower ends oï the embedded metal posts 
providing the terminals 32, 38,  and S. 
A pin }A maF be driven through the casing 
-, the sleeve 2A and the insulation plug S to 
secure the insulation plug 3 within the casing 
, provided that such pin 3A is hot driven 
through or close to the embedded posts or the 
standards I l. 
The operation of the push-button 5 bF press- 
ing downwardlF from the position illustrated bF 
the Figure 3, carries the rod - in direct align- 
ment with the pivot I and onto the rihthand 
cam-surface 16 of the top edge of the rocker 
 in the rocker's tipped position as illustrated 
by the Figure 3. Upon engaging the cam-surface 
I the rod 2 is carried farther down the cam- 
surface 6 untfl engaging the shoulder I and 
operating the rocker  to the position illustrated 
by the Figure 2. The compression arm structure 
P and 2} is thus moved through the opening 
 D rom the over-centered position with respect 
to the tipped blade 2 I, illustrated by the Figure 
3 to the opposite over-centered position, illus- 
trated by the Figure 2, having passed throuh a 
center whereby the spring portion of the com- 
pression structure was put under greater com- 
pression due to the shortening of the distance 
between the wire opening 13A in the lower end 
of the rocker  and the spring supporting base 
of the tension blade arm 2lE, and the upward 
bodily movement of the tension blade l as the 
seat I  of the rocker  carries the up,per extrem- 
ity oï the tension blade 21 into alinment with 
the pivot I. Itis the longitudinal movement of 
the tension blade 21 that provides the wipin, 
self-cleaning movement. Upon the compression 
arm structure passing through the opening 
the tension blade 21, by means of the release of 
the compression arm structure, is bodily moved 
and with a snap-action tips the contact carrying 
blade extremity thereby breaking away the con- 
tacts CI and CS from the stops SI and SS, re- 
spectively, and engaging contacts C and C4 with 
the stops SS and $4. 
Upon a second operation of the push-button 
, the reverse movement is accomplished whereby 
C2 and C are broken away from the stops 
and $4 and the contacts C I and CS are reengaged 
with the stops SI and SS. 
It is tobe noted that in adapting the rod 
to follow down either of the cam-surfaces 
and to operate the rocker R, the filler 2 dampens 
the vibration so that it minimizes the movement 
of the rod 2 off its normal alignment with the 
button '5 and the pivot 
The improved electric switch device disclosed 
above provides ïor the operation of the switch 
by means of a single push-button 5 of which one 
push causes the breaking off of contact engae- 
ment with one circuit and makes contact en- 
gagement with a different and separate circuit. 

4 
The next push of the same button breaks off 
contact engagement with said separate circuit 
and remakes contact engagement with said first- 
mentioned circuit. Thus a single button control 
5 of a switch device eliminates confusion to the 
operator; for two or more push-buttons neces- 
sary to the operation of the device can be con- 
ïusing at times. 
The method of construction herein disclosed is 
ï0 especially adapted to resist shock, vibration and 
acceleration effects, such as is present in air- 
planes, guided missiles, rockets and guns. 
Contacts can be arranged in cormection with 
the improved form of switch device for either 
15 single pole double throw or single pole double 
throw-double break for isolated circuits. The 
employment of slightly yieldable stops prevents 
contact bounce and consequent arcing of electric 
outrent. 
2o I claire: 
A switch mechanism having a casing; relatively 
spaced yielding stops provided by said casing; 
a fixed support within said casing; a rocker 
pivotally mounted for two extreme positions 
25 upon said fixed support, said rocker having on 
its upper portion relatively spaced shoulders; a 
tension blade adapted tobe flexed and having 
an opening therethrough within which said 
rocker is positioned, said blade being suspended 
30 from said upper portion of said rocker between 
said shoulders; contacts with which opposite 
lower surfaces of said blade are provided each 
for engagement with one or the other of said 
yielding stops; a coiled wire spring of which the 
35 lower end is hinged to the lower portion of said 
blade within said opening and the upper end of 
said spring is attached to the lower end portion 
of said rocker; a single push button having a 
cavity therein and being slidably mounted within 
40 the upperpart of said casing, the manually 
pressable button having a spring-pressed return; 
a laterally yieldable filler body inserted within 
said cavity said filler body holding therein the 
upper end of a rigid rod, the ïree end of which 
45 ]seing normally at rest in open space within said 
casing above said rocker but upon each pushed 
movement of said button the said free end oï 
said rod is adapted fo engage one of said 
shoulders to pivotally operate said rocker ïrom 
5O one to the other of said extreme positions, the 
said rocker carrying overhead in one direction 
the upper portion of said blade while the spring- 
attached lower portion of said rocker is carried 
in the opposite direction against a further in- 
55 creased compression of said spring adapted to 
move the contact extremity of said blade ïrom 
one to the other of said yielding stops; aid a 
pressureangle of high degree provided between 
the said spring and the said blade, said pressure 
60 being augmented by the release of the flexed 
condition of said blade as the said blade 
proaches its overcentering point. 
EDWIN ALrGUST MILLER. 
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